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DETAILED ACTION 

This is in response to amendment filed on 9/8/04 in wliicli claims 1-34 are pending. The 
applicant's amendments have been fully considered but they are moot based on the 
new ground of rejection. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-1 1 are rejected under 35 U.S.C. 112. second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3. Claim 1 recites the limitation "the received signal" in 5. There is insufficient 
antecedent basis for this limitation in the claim. 

Claims 2-11 are likewise rejected because they depend on a base rejected claim. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 12-15 and 23-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Frodigh et al U.S. patent No 5,726,978 in view of Barton et al U.S. 
patent No 6.654,432 B1. 
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As per claim 12, Frodigh et a! discloses a method for error reduction in a 
communication system comprising a plurality of orthogonal sub carriers, the method 
comprising steps of: detennining a signal quality metric for each orthogonal sub carrier 
of the plurality of orthogonal sub carriers to produce a plurality of signal quality metrics 
(see abstract and col.4, lines 57-67 and col. 5, lines 12-25 and col.8, lines 59-63 and 
col. 16, lines 27-45); and suppressing an orthogonal sub carrier of the plurality of 
orthogonal sub carriers based on a signal quality metric of the plurality of signal quality 
metrics (see col.2, lines 43-45, 58-60 and col.3, lines 25-27 and col. 12, lines 18-50 and 
col. 18, lines 23-29). 

However Frodigh does not teach utilizing a guard band interval to ameliorate the 
intersymbol interference. 

Barton et al teaches utilizing a guard band interval to ameliorate the intersymbol 
interference (see col.4, lines 56-67). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Barton into Frodigh as to reduce maximum achievable rate by a factor of V 
(N+V) as taught by Barton (see col.5, lines 13-18). 

As per claim 13, Barton et al includes the step of suppressing an orthogonal sub 
carrier comprises steps of: determining an order of the plurality of orthogonal sub 
carriers; and suppressing an orthogonal sub carrier of the plurality of orthogonal sub 
carriers based on the determined order (see 60-67 and col.1 1 , lines 58-63). 
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It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Barton Into Frodigh as to reduce maximum achievable rate by a factor of V 
(N+V) as taught by Barton (see col.5, lines 1 3-1 8). 

As per claim 14, Frodigh et al and Barton in combination would include the step 
of suppressing an orthogonal sub carrier comprises steps of: comparing at least one 
signal quality metric of the plurality of signal quality metrics to a signal quality metric 
threshold to produce a comparison; and suppressing an orthogonal sub carrier of the 
plurality of orthogonal sub carriers based on the comparison as to perform both channel 
estimation and symbol timing and carrier frequency offset estimation of different pilots 
symbols.. 

As per claim 15, Frodigh et al and Barton in combination would include the 
communication system further comprises a transmitting communication device that 
transmits user information and a receiving communication device that receives user 
information, wherein the step of determining a signal quality metric is performed by the 
receiving communication device, and wherein the step of suppressing a sub carrier is 
performed by the transmitting communication device as to accurately perfomi both 
channel estimation and symbol timing and carrier frequency offset estimation of 
different pilots symbols. 

1 . Claims 23-33 are rejected under 35 U.S.C. 1 02(e) as being anticipated by 
Frodigh et al U.S. Patent No 5,726,978. 

As per claims 23, 26, 28 Frodigh et al discloses a communication device 
comprising: a receiver that receives a signal that comprises a plurality of orthogonal sub 
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carriers (see figs 3a, 3c element 330 and col.4, lines 30-50 and col.8, lines 38-44); a 
signal processing unit coupled to the receiver that receives the plurality of orthogonal 
sub carriers from the receiver (see fig. 3a element 360), determines a signal quality 
metric for each subcarrier of the plurality of orthogonal sub carriers, and determines 
subcarrier suppression information based on the determined signal quality metrics (see 
abstract and col.4, lines 50-67 and coL8, lines 59-63 and col. 16, lines 27-30); and a 
transmitter (see fig.3a element 300) coupled to the signal processing unit that receives 
the subcarrier suppression information from the signal processing unit and transmits the 
received subcarrier suppression information. 

However Frodigh does not teach removes guard band interval 

Barton et al teaches removes a guard band interval (see col. 5, lines 23). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Barton into Frodigh as for the maximum achievable rate would have an 
higher level of attenuation which would lead to different values of SIN as taught by 
Barton (see col. 5, lines 25-30). 

As per claim 24, Frodigh does teach the subcarrier suppression information 
comprises the determined signal quality metrics (see col.8, lines 59-63). 

As per claim 25, Frodigh et al and Barton in combination would include a 
memory associated with the signal processing unit that stores a signal quality metric 
threshold, wherein the signal processing unit further retrieves the signal quality metric 
threshold from the memory and compares at least one determined signal quality metric 
to the signal quality metric threshold to produce a comparison, and wherein the 
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subcarrier suppression information comprises the cxDmparison to accurately perform 
both channel estimation and symbol timing and carrier frequency offset estimation of 
different pilots symbols. 

As per claim 27, Frodigh et a! and Barton in combination would include the 
signal processing unit modulates the data onto each orthogonal subcarrier of the 
plurality of orthogonal sub carriers prior to suppressing the at least one orthogonal 
subcarrier to accurately perform both channel estimation and symbol timing and carrier 
frequency offset estimation of different pilots symbols to accurately perform both 
channel estimation and symbol timing and carrier frequency offset estimation of different 
pilots symbols. 

As per claim 29, Frodigh et al and Barton in combination would include the 
determination of an equalization function by the signal processing unit comprises ' 
determining a desired composite communication channel transfer function and 
determining an equalization function based on the communication channel transfer 
function and the desired composite communication channel transfer function to 
accurately perfomi both channel estimation and symbol timing and carrier frequency 
offset estimation of different pilots symbols. 

As per claim 30, Frodigh et al and Barton in combination would include the 
signal comprising a plurality of orthogonal sub carriers comprises a first signal, wherein 
the receiver further receives a second signal comprising a plurality of orthogonal sub 
carriers, wherein the signal processing unit determines subcarrier suppression 
information based on the plurality of orthogonal sub carriers included in the first signal 
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and conveys the determined subcarrier suppression information to a transmitter coupled 
to the signal processing unit, and wherein the transmitter transmits the subcarrier 
suppression information to accurately perform both channel estimation and symbol 
timing and carrier frequency offset estimation of different pilots symbols. 

As per claim 31, Frodigh et al and Barton in combination would include wherein 
the communication device further comprises a plurality of antennas, wherein the 
reception by the receiver of a signal comprises receiving a transmitted signal via each 
antenna of the plurality of antennas to produce a plurality of received signals, wherein 
the transmitted signal comprises a plurality of orthogonal sub carriers, wherein a 
determination of an equalization function by the signal processing unit comprises a 
determination of a plurality of equalization functions based on a determination of at least 
one communication channel transfer function, wherein the plurality of equalization 
functions together reduce a multipath delay of the transmitted signal when the multipath 
delay exceeds a tolerable multipath delay, and wherein a processing of the signal by the 
signal processing unit comprises processing each received signal based on a 
determined equalization function of the plurality of determined equalization functions to 
accurately perform both channel estimation and symbol timing and carrier frequency 
offset estimation of different pilots symbols. 

As per claim 32, Frodigh et al and Barton in combination would include the 
determination of a plurality of equalization functions comprises determining a plurality of 
composite equalization functions, wherein each composite equalization function of the 
plurality of composite equalization functions comprises a plurality of equalization 
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functions that together reduce a multipath delay of the transmitted signal, determining 
an optimal composite equalization function from among the plurality of composite 
equalization functions, and determining a plurality of equalization functions based on the 
determination of an optimal composite equalization function to accurately perform both 
channel estimation and symbol timing and carrier frequency offset estimation of 
different pilots symbols. 

As per claim 33, Frodigh et al and Barton in combination would include the 
determination of an optimal composite equalization function comprises determining, for 
each composite equalization function of the plurality of composite equalization 
functions, a signal-to-noise ratio (SNR) for at least one subcarrier of a signal received 
by the communication device to produce determined Sir's, determining, for each 
composite equalization function of the plurality of composite equalization functions, a 
minimum SNR from among the determined Sir's, determining a maximum SNR from 
among the minimum Sir's determined for each composite equalization function of the 
plurality of composite equalization functions to produce a determined maximum SNR, 
and determining an optimal composite equalization function based on the composite 
equalization function corresponding to the determined maximum SNR to accurately 
perform both channel estimation and symbol timing and carrier frequency offset 
estimation of different pilots symbols. 

Allowable Subject Matter 
6. Claim 1 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S.C, 112, 2nd paragraph, set forth in this Office action. 
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7. Claims 2-1 1 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

8. Claim 34 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record fail to anticipate or render obvious the following recited 
features: suppressing, by the second communication device, an orthogonal sub carrier 
of the plurality of orthogonal sub carriers based on the received sub carrier suppression 
information to produce a suppressed sub carrier and a non-suppressed sub carrier as 
recited in claims 1 and 34, 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kim et al U.S. patent No 6,172,993 B1 teaches a frame synchronization and apparatus. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Emmanuel Bayard 
Primary Examiner 
Art Unit 2631 yf 
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